The modified tanh-coth function method is used to obtain new exact travelling wave solutions for Zhiber-Shabat equation and the related equations: Liouville equation, sinh-Gordon equation, Dodd-Bullough-Mikhailov equation, and Tzitzeica-Dodd-Bullough equation. Exact travelling wave solutions for each equation are derived and expressed in terms of hyperbolic functions, trigonometric functions and rational functions. The modified tanh-coth function method is easy to execute, brief, efficient, and can be used to solve many other nonlinear evolution equations.
Introduction
In this study we will investigate the solution of the nonlinear Zhiber-Shabat equation [1] These equations play an important role in many areas such as solid state physics, nonlinear optics, plasma physics, fluid dynamics, mathematical biology, nonlinear optics, dislocation in crystals, kink dynamics, and quantum filed theory [1] . The Zhiber-Shabat equation and other related equations were studied by some authors. Wazwaz in [2] and [3] applied the tanh method and the extended tanh method for handling the Zhiber-Shabat equation and other related equations: Liouville equation, sinh-Gordon, Dodd-Bullough-Mikhailov equation, and TzitzeicaDodd-Bullough equation. Fan and Hon in [4] have used the extended tanh method for handling Dodd-BulloughMikhailov equation. Wu and He in [5] solved the Dodd-Bullough-Mikhailov equation using the Exp-function method. Wazzan in [6] solved the Zhiber-Shabat equation and other related equations using the G G ′       expansion-method. Our intention in this work is to find new solitary wave solutions for the nonlinear Zhiber-Shabat equation. Since there is no unified method that can be used to handle all types of nonlinear problems, we will use a modified tanh-coth function method [7] - [10] . Moreover, we will carry out comparisons between solutions obtained by the modified tanh-coth function method and other aforementioned methods.
The Modified tanh-coth Function Method

Description of the Method
To illustrate the basic concepts of the modified tanh-coth function method, we consider a given PDE in two variables given by ( )
, , , , , , 0.
We first consider its travelling solutions
The next crucial step is that the solution we are looking for is expressed in the form:
and 2 ,
where R is a parameter to be determined later, ( )
The parameter m can be found by balancing the highest order linear term with the nonlinear terms. Inserting (4) and (5) into the ordinary differential Equation (3) will yield a system of algebraic equations with respect to a 0 , a i , b i and R (where 1, , i m =  ). Because all the coefficients of w i have to vanish, and using any symbolic computation program such as Maple or Mathematica, one can determine a 0 , a i , b i and R. The Riccati Equation (5) has the following general solutions: 
from which we find
The transformations (7) and (8) 
Using the modified tanh-coth function method, balancing the term vv′′ with v 3 , gives m = 2, hence we set the modified tanh-coth function method assumption as follows: Without loss of generality, we set 1. p q r = = = Substituting (10) into (9) , and making use of Equation (11) collecting the coefficients of each power of w, and using Maple to solve the nonlinear system in a 0 , a 1 
hence we obtain: According to the first set, for R < 0, solutions for Equation (6) 
However, for R > 0, the solutions are ( 
However, for R > 0, we obtain the travelling wave solutions: 
where b 2 is given in 2). According to The third set, notice that 
where, R is given in 3). Note that, u 1 , u 2 , u 3 and u 4 are also obtained by Wazwaz using the tanh-function method in [2] . Other solutions are not reported in [2] .
Sets of solutions in 4)-6) will give complex solutions.
The Liouville Equation
As stated before, if 0, 1 q r p = = = in the Zhiber-Shabat Equation (1) 
Considering the homogeneous balance between vv′′ and v 3 in Equation (13), gives m = 2, and using the modified tanh-coth function method, we suppose that the solution of Equation (13) 
where R is free parameter. Recall that ( ) ( ) , ln , . u x t v x t = According to the first set we obtain the solutions:
According to the third set we obtain the similar to the solutions of the first set. According to the fourth set we obtain the solutions, R < 0,
Note that, u 1 and u 2 are also obtained by Wazwaz using the tanh-function method in [2] . Other solutions are not reported in [2] .
The sinh-Gordon Equation
As stated before, if r = 0, q = 1, p = 1 in the Zhiber-Shabat Equation (1), we obtain the sinh-Gorden equation: e e 0. Using the Painleve property, Equation (14) is transformed into the ODE ( ) ( )
The balancing process gives m = 2. We can suppose that the solution of Equation (15) is the form:
Following the same analysis presented above, we obtain: 1) First set
According to the first set, and for R < 0, we obtain ( ) ( )
According to the second set, we obtain similar solutions to the solutions of the first set. According to the third set, we obtain, for R < 0, λ > 0,
Note that, u 1 and u 3 are also obtained by Wazwaz using the tanh-function method in [2] . Other solutions are not reported in [2] .
The Dodd-Bullough-Mikhailov Equation
If p = 1, q = 0, r = 1 in the Zhiber-Shabat Equation (1), we obtain the Dodd-Bullough-Mikhailov equation: 
Considering the homogeneous balance between vv′′ and v 3 in Equation (18), gives m = 2, we can suppose that the solution of Equation (15) 
According to the first set,we obtain the soliton solutions:
for λ > 0, we obtain the travelling wave solutions:
for λ > 0, we obtain the travelling wave solutions
According to sixth set, for λ > 0, this in turn gives the solitons solutions: Considering the homogeneous balance between vv′′ and v 4 in Equation (24), gives m = 1, and by using the modified tanh-coth function method we can suppose that the solution of Equation (24) 
